Nuclear PtdIns5P as a transducer of stress signaling: an in vivo role for PIP4Kbeta.
Inhibitor of growth protein-2 (ING2) is a nuclear adaptor protein that can regulate p53 and histone acetylation in response to cellular stress and contains a PHD (plant homeodomain) finger that can interact with phosphatidylinositol-5-phosphate (PtdIns5P). However, whether or how nuclear PtdIns5P levels are regulated in response to cellular stress or whether ING2 can sense these changes has not been demonstrated. We show that UV irradiation increases nuclear PtdIns5P levels via inhibition of the activity of the beta isoform of PtdIns5P 4-kinase (PIP4Kbeta), an enzyme that can phosphorylate and remove PtdIns5P. Inhibition of PIP4Kbeta activity occurs through the direct phosphorylation of PIP4Kbeta at Ser326 by the p38 stress-activated protein kinase. Finally, we show that changes in nuclear PtdIns5P are translated into changes in the association of ING2 with chromatin. Our data define a pathway connecting cellular stressors with changes in nuclear PtdIns5P levels and the regulation of PHD motif-containing proteins.